INTRODUCTION
Catalyst-free methodologies for synthesis of organic compounds are of great interest for the development of a sustainable chemistry. In addition to the simplicity of the procedure and the reduced cost, this also makes it possible to considerably reduce the chemical waste in our environment 1 . In this communication, we report a simple and rapid, catalyst-free one-step synthesis of various β-ketoamides. These products are very useful compounds to access to a wide variety of Chemical structures (heterocycles, natural products) and targets of pharmaceutical research 2 . Various synthetic methods have been reported in the literature to prepare amides, but the processes of access to β-ketoamides are rather limited. Among these, mention may be made of the nucleophilic amidation of electrophiles such as β-ketoacids 3 , β-ketoesters 4 , β-thioesters 5 and keten dimmers 6 .
Other methods are based on Dieckmann cyclization of amidoesters 7 , treatment of carboxamides with phosgene or phosphoryl chloride 8 , diketenes 9 , enzymatic hydrolysis of β-ketonitriles 10 and aminolysis of β-ketoesters 11 , organocatalytic multicomponent of polyfunctional substrates 12 . β-Ketoamides can also be prepared via Wolf rearrangement of diazodiketones in the presence of amines 13 . Among these approaches, the amidation is the most frequently used reactions. In general this process involves specific reaction conditions as the use of a specific catalysts, vigorous reaction conditions and prolonged reaction times. These reactions often lead to unsatisfactory yields of 1,3-ketoamides due to the competitive enaminoester formation, or requires uncommercial starting materials. In our efforts to develop greener and simpler amidation method, we focused on the catalyst-free approach. Therefore, a facile one-pot process for the synthesis of N-mono-and di-substitued β-ketoamides has been elaborated from readily available cyclic β-ketoesters in the presence of amines. Amines, amongst the most important reagents in organic synthesis by their basic and nucleophilic characters, are used in our strategy as reagent and as catalyst. Realizing a combination process of temperature and pressure to activate this reaction was a key contribution.
EXPERIMENTAL

General procedure for the synthesis of β-Ketoamides:
To an open glass tube (G4), were added β-ketoesters (1.0 mmol) and primary or secondary amines (1.1 mmol) in solvent -free. The tube was positioned in the centre of the microwave cavity, and irradiated (850 W) until the temperature reached 180 °C for 15 to 60 minutes. Purificationof the resultant product by short column chromatography over silica gel (40-63 mesh) afforded the pure products.
2-(morpholine-4-carbonyl)cyclohexanone (1c 
MATERIALS AND METHODS
Solvents and reagents were purchased from Sigma-Aldrich and used as received. The reactions under microwave irradiation were performed in a microwave apparatus Anton Paar, Monowave 300 model power 850 W. The reactions were monitored by TLC visualized by UV (254 nm) and/or with p-anisaldehyde. The melting points were determined on an M-560 melting point apparatus and are uncorrected. Purification of reaction products was carried out by flash chromatography using silical-gel (40-63 mm) eluted with AcOEt/PE or EtO 2 /PE. NMR data were recorded at 300 or 400 MHz (Bruker Avance spectrometers) in CDCl 3 using as internal standards the residual CHCl 3 signal for 1 H NMR (d = 7.26 ppm) and the deuterated solvent signal for 13 C NMR (d = 77.16ppm). IR spectra were obtained with a Alpha-p Brucker ATR diamond FT-IR spectrophotometer.
RESULTS AND DISCUSSION
The environment-friendly methods developed in our work have now evolved to microwave-accelerated solvent free aminolysis procedure. In this context, to appraise the combination of temperature and pressure effect we tested the feasibility of amidation at several temperatures. We initiated our studies of the amidation of cylohexanone-ester 1a with morpholine 1b. For the experimental procedure we simply mixed 1equiv. of ester 1a with 1,1 equiv of amine 1b and irradiated the reaction mixtures in a MW oven in the absence of solvent (Schema 1). As summarized in Table. 1, formation of β-ketoamide 1c generally required high temperatures; at 80 °C, 100 °C and 120 °C the isolated yields of amide just slightly increased. On the other hand, we observed that an increased temperature from 160 °C to 180 °C did increase the conversion from 94% to quantitative and speed up the time of reaction. We show here that the ester 1a and amine 1b can only react when they collide by heating the mixture, as particles move faster and collide more frequently.
In a second stage, the scope of the reaction was investigated with variety of secondary amines 1b-6b and cyclic β-ketoesters (five (C5) and six (C6) membered rings). The solvent-free methodology appeared to be applicable to prepare a wide range of N-disubstitued β-ketoamides compounds, as reported Table. 2.
A variety of secondary amines were efficiently converted to the corresponding products in moderate to excellent yields (52%-quantitative). The reaction of cyclopentanone-ester 2a with morpholine and dipropylamine (Table. 2, entries 4 and 6) provide excellent yields of 4c and 6c. Actually, in most of the cases, aminolysis occurred to be more efficient under solvent-free conditions (table 2, entries 1, 4, 6, 7 and 8) . Furthermore we studied the reactivity of morpholine toward ethyl 1-oxo-1,2,3,4-tetrahydronaphtalene-2-carboxylate 3a and acyclic ketoester; ethyl acetoacetate 4a (Table 2, entries 9 and 10). Aminolysis of 3a gave the corresponding amide 9c with good yield (90%), however, only moderate catalytic activity was observed in the case of ethyl acetoacetate 4a which product yield 10c do not exceed 52%. Following the same protocol, we directed our attention to the amidation of primary amine which are known by their low reactivity. All reactions were performed using 1.1 equiv of amine to form N-disubstitued ketoamide from Ketoesters and were obtained with moderate to good yield (40% -quantitative). As is evident from Table. 2, aniline and tertbutylamine produced the best yields compared to other amines (Table 2 , entries 13, 14 and 18). Benzylamine and furfurylamine, the less reactive amines, produce slightly low yields (40 and 50%), (Table. 2, entries 12 and 15).
In evaluating the amine catalysts effects we noticed that the aminolysis performance depends strongly on the amines basicity as shown in Table. 3. It is clear that the yield of the reaction decreased with increasing pKa.
Thus, this new approach allows us to understand the basic catalytic activity of amine in aminolysis process. In this method, reactions are faster, safer and with higher chemical yields, that is why this method becomes superior to the conventional method. Furthermore these results reveal that the present method is useful for aromatic as well as for aliphatic amines. 
CONCLUSION
In conclusion, a highly efficient and facile one-step synthesis of N-mono-and di-substitued β-ketoamides has been described. This method involves the formation of new bond in solvent free aminolysis without the use of any additional reagents or catalyst and provided the product in good to excellent yield. The feasibility of activating reaction by the mean of temperature and pressure in microwave irradiation has been demonstrated. This eco-friendly procedure show notable advantages as: (a) operational simplicity; (b) fast reaction; (c) ecological advantages; (d) economic experience and (e) good yield.
